Inhibition of murine cytochrome P4501A by tacrine: in vitro studies.
Tacrine, a cholinesterase inhibitor, was approved for the treatment of Alzheimer's disease. Oxidative metabolism of tacrine occurs by CYP1A-catalyzed hydroxylation. In rats, it was observed that the area under the curve (AUC) of the second oral dose was consistently higher than the AUC after the first oral dose, which was not due to the accumulation of the drug in the plasma from the first dose. This finding suggested inhibition of the enzyme during metabolism or inhibition by a metabolite. The inhibitory mechanism was studied in liver and intestinal microsomes prepared from 3-methylcholanthrene-treated rats and with recombinant CYP1A1 and CYP1A2. Preincubation of CYP1A2 with tacrine and NADPH revealed a time-dependent inhibition of 7-ethoxyresorufin O-de-ethylation with a K(i) of 1.94 microM and a k(inact) of 0.091 min(-1). No time-dependent inhibition was observed with CYP1A1 or with 1-hydroxytacrine or 2-hydroxytacrine. Tacrine metabolism catalyzed by CYP1A was also carried out, and the partition ratio was estimated to be 22. A modified Michaelis-Menten equation involving mechanism-based inhibition was derived and used to analyze the data. Reasonable parameter fits were obtained indicating that this equation is suitable to describe metabolism data when the substrate is a mechanism-based inhibitor of the enzyme. The probable inactivation mechanism involves either hydrogen atom abstraction to produce a carbon-centered radical intermediate at the benzylic position or insertion of OH(+) into a C-H bond with subsequent loss of water to produce a carbocation. Rapid rearrangement of the carbocation or radical and subsequent covalent binding of the tacrine moiety would result in enzyme inactivation.